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(54) TONER. METHOD FOR MANUFACTURING TONER, METHOD FOR FORMING IMAGE AND DEVICE FOR FORMING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner which does not cause melt sticking on a latent image carrying body or a rough appearance of a 
halftone image in a low humidity environment, which does not produce a dot-like defect due to aggregation of the toner even when the toner is 
stored in a high humidity environment or which does not cause image failure by contamination of an electrifying member. 

SOLUTION: The toner contains toner particles containing at least a binder resin and a coloring agent and the following particles [1], [2], [3] mixed 
with the toner particles. The particles are [1] metal oxide inorganic fine particles (1) where the metal is selected from titanium, aluminum, zinc and 
zirconium and having 80 to 800 nm average primary particle size, [2] inorganic fine particles (2) except for silica having <80 nm average primary 
particle size, and [3] silica fine particles having <30 nm average primary particle size. 
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[0019] ft*zm?wKttttm^rcm^®, -fv> 
z-wxBitiLrcm®<DmmicitiLX(Dm#.imm£ <o 
•£ z>icm<%-?x£x^%o mc±>5>-mwm/7v> 
z-xit, ?co®mc-tt?z>mm£m\<\ %tc, 
m^m/yv -y by-iritw&mmtte 
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7 7 v t a if 7-9i*Jt*0K «^iB»4>tii*jtf£ 

[0 0 2 0] J^Lfcia*©K^fi#*£TB;fc*fc: 
[00 2 1] giJ<D^i:LTtt, 7ftE5&fetf&&. ftK 

uftfo±izm^xL&om&x&2><, «ios*^jec* 

ft)^TLJt\ B«fflfil[©fiT©iaHi:ft5. 

[0022] mmvmm&zmmitLrdi&tt. ±e 
[0023] cn6©ra»SEiHLTttft4&as#& 

$nTV>5o 0|*.tf**M¥ 1 1 - 1 4 3 1 8 8^«T 

nTV^„ £fc, WRPF9-1 14 12 6^«t*Jt^ 
Tt± hi— ©&mc«fcoT#7y^fflE¥£l»it-rS/j 
'fktfm^znx^Zo 

[0 0 2 4] Lfrb&tf?K CftP.©lfHT<t,Mie©£ 

[0 0 2 5] J^Lfcifi*©jeir«#*£T»fc"r»C 
30 [0 0 2 6] ?C)tC, BUOjfii: LT»««##*flMtS 

■^s r**fiM*o?§»k:«k*ii(»^fij i$3bz> 0 hi— 

\cftmnrcmim<D>' y tiw&^z h i—m^t^m 

-7 H->li««tC)(5«OiB«A7A^-r4^ft1?aB 
[0 0 2 7] Wl 0-4 8 8 7 2#^lfitC*5^T, 

<om&w&iz*m&%mym\z- hi— im 
?zm%w&5o i ®fz%-x*<»wm\cfflLximmt 

■D^xim*<Dm^mxzt^xffirz?ct&x%rj; 

[0 0 2 8] 

wvDffim&zm&Ltzbi—^ mhi— ommtsm. & 

[0029] ^mtosmt. i&mmt&Tvommmz 
ft±^<Dbi—<Di&mmmtm£.L%:^bi—. mbi- 
50 -ommm. mbi—m^rmmmm&UM® 



(8) 
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coo3o] *«woBWtt» i&mmmTT^-y b- 

coo3i] ^mn^mt, ^mmyx-u^tix 
*>mm<D%3iLrji^hi—, mbt-vmrnxm. mb 

CtiC&Zo 10 
[0 0 3 2] *%m<»mm&, fgjf^TT'*7-0]^ 

[0 0 3 3] *|g^<DgW«, {gig«teTT'*7-En^ 

±s\<ohi--<D®Mmmi)m*E.L%^bi—, mb-f— 
o>m&j5&. &bi--*m^rcm®Bi$.*&Rtiw{m 
jm.w*fem-%ct\c$>z>o 20 
[0034] *Ew<Dsm&, mmmMor^ b-r 

[0 0 3 5] *^cDg^(i, laSltffDS^ttffilCcfcS 
[00 3 6] 

M?tig^^nTl^®¥^|-^li^8 0~8 0 0 n 30 

m-. ( 1 ) , OTO-^&Stf 8 0 nm^cDv"; *W 
ft<D*8$$*a? (2) , Rt>\ <3>¥i3-:&iaStf30n 

[0 0 3 7] icfc, ^B^ti, *§»^Rtf»fe8'J*'> 
tff#P>tt*:!£l>-}— Huigfti:, jtRfllflktt? (2) Rtf-> 40 

(1) li, 3Mfi&#8 0-8 0 0 nmT'fctK f- 

=F (2) 8 0 n m*iSff)-> 'J AW 

[0 0 3 8] *f8Wtt % (I) tt»D-- y-t 50 
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cko bi— mm±ic$m&b-t- zmtzxm ; 
(in ®immmcB&2tircBmwm®z®bi-- 

u m.®m®%Bj$.-?zxm : 

(III) Kh*- ffi#f*±0llM8tth:J— M 

rst^fc, K^«tth^- *&&-£-&xmm&bi- 

( i v) m®w®%n%mcmi*-tzxM ; a?/ 
(v) «g?^fcgfln**£*r«xsft#-r«Hft 

[ o o 3 9 ] <* z *mwit, ( i ) $$m®®zm& 
tzrctbcofflmnw, m&mn&z-mmzrc 

Bfotzrcibomft^®.. &u®Bwmmimmbi- 

(in wsa^m®Bf&=i-y bX'Bf&tntcbi—m 
®*m^mmwm? z tctbvmw&sz s m® 
Mgiicte^t, mm&bi— 1>\ ±mmm<Dbi- 
-•esse t*mttmmimm\cwtZo 

[o o 4 o] ( i ) 

(in mmwmwz-mntzitibmw&m; 
din -^m*nfejg<*ffl^«cfc8i«}8«*fl5fiK 

(iv) w.mmm®mm®.bi—\c&K>®.®Lxbi- 
-m®*Bfitrzrztb<om&<Dm®mm ; 

(V) MKfcl&«fcH-e«ia£*ifc h^— B«*«3fc*g 

(v i) &tpmte^(*±icm--£tirz&nbi--m®% 
-&Lxti&mcti&-tzrzib(DfK^&m*G?z>m® 

[o o 4 1 ] ( i ) mmm®zmn 

(id R»«fi^«:*-^flrfrr*fci6o»*«B; 
din -3Wu«snfc»«ffl«M»K»«»«*«ia 

(IV) RIMflKk«IPtttth^— fC«fc031«LTh-f 

-m®*mm%r&<om&ommm. ; Rtf 

(v) wiE*a«»B-p«fi8«tifch^- a»**E^i* 

[0 0 4 2] 

[f»lfl©ll«|cD»«|] ffiii«tSTr'cDjtfi{S«i*±'\<0 
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*agtf8 0~8 0 0nmT*&S^2>\ 7>1>5.-Vh, 
EfS, ;U n r. £ A © i^-f ttfr © »fbft*» 6 Stf tt 5 M 
mmt : f-\*Yi--®.=f-tUe;?Z>z£\z&K), com 

mm? i tfhi— mw.*^y\-u-)\,L. mm%& 

WT-iz ¥^-^S^8 0 n m*i»0->y A 

«*©*HM»l!fr?2, Sr>\ T*S-*ttft«<3 0nin* 

moisoijfflfrTtf&tEtzctici:*). m&wtiL^i 

led;* h*-©»*3>ho-;l/»£*^M*5ft&fr 
o tz U^UcjSS K> , *©e«ffiS«*TT3iilk:*a 

(*±-\© h -f- ©nws»*iwi*-r * c i: s„ 

[0 0 4 3] £P>{C, fgS*I^~FT*©>v-7 h-^Hf^ 

h-f-©ffi{**R§^Lje<:ss*T»{±*^A>i:#^e.n 

So *»w©>^- tt, ±I2T*iMWbfct©t|B|i;a* 
jaWtflfS-rih-f- ©»4*»iW-rsci:k: 

[0 0 4 4] ^?,tc; *^ys*tBBLTtt» 

T-fe s^fiT. y * u 7/ h 

3Ktt»U *rfc£0«&;£ft;fc — ©*«*IBiFU 

s K7-©!£££OTJT3Cfcfc:«fc9$i*^SC£an? 
[0045] sja«iwe»4-r**^y»co^Ttt, h 

7-SB5K5R* Lfc7K#©»§T' h ©flHItf IBS* 

n«fcfe»c*^yii*3!i<fKfe-r*t©fc#A6n*. * 
«w©h^-«, flRtttKK?i. at>\ 

ir^T-tSo 

[0 0 4 6] SfE¥^JcMLT(i, $E¥W±tc-B|c 
¥£nfchy--{c, #©fe©f5¥©B#U:IEW&iiLT 

tifr 6 ttttffi8tttcg3 o T L £ ? SiiiTfcS i: ?> n 
So *&W©h"*-— a, *^yii^©i:c:ST'SiB^Lfc 

©izraciiBbici^jgiE^ma^-^T-tft^ofc k 

SC£tfT'£So 

[0 0 4 7] HSfcWSnfcR©h •*--©#*«•&£» 



(9) WBB2 00 1 -3 1 8 4 8 7 

16 

SBD©^y*i§f©i!S®i^#swffl«>aisn, i-*- ^ffi 
u £«»©£fiPjffi#-?g <* Ltn-r Kjgfsfiasf* 

©h^— ii> *^US*©i:c5"PttWUfc©irai;Jl 
lEfcflMB*tt-5-U I**- ©»Jli*l»<-cfcfc«fctK C 

[0048] ftm.mt<D'fi3mc&zwm*mcwLT: 

10 {4, *ISB^© h {4, m-%$mtfi 8 0 ~ 8 0 0 n 

mT'^^f^X 7;l^ £gk A©t,-.-rn 

^©•fblMp&Stfn««MlfKK?U Stf, 

ttSft* 8 0 n m*»©S/ U *Jttn©ftSflMUtt? 2 ifflR 

fi©JKBfc*3'>y*fm?©{*»*IB<*cfcft*&, Iff 
«g|3«©^lc4;^iiif|!^a?:l55±TS C i:A^T'#So 
[0 0 4 9] ffiB]?*B&©$ftttfflBiJi$tc% 

4-rs*7y^KKLTti, aGEa»««*#4i?t 
20 *9^T-fesi:%^e.nso Wfu, &Q}^m®m<D2> 

Th-f-^^LT^stttt?©^*, immm<o± 

icflttBtLTLS-Po B«Lfctt^4, ^©^att-ffil 

• tbs • w»itft^©ta?wtt*< h-f-a^ttta** 

^46, iffi^fi)c©#yD-t7.tc:t5^T, V-f- WZtBt 
^S^gj^-TSo ^©fcfe, ^att©9l»J*(f5iiST 
30 h^-#tC#£TS&?©it^#^{kLTL3:</\ 
-©fif«tt^fiTf*. *&{c, tt&Wsia&©/jN£ft 

^ic h-^— ©aaMtAMttT-rso c L^wtt?©iui 
o> *^'JWfaW84-r«t©i:#*6n*. wt, h 

-©«Jfi*^tfei^T»4» ht-OM%3>hp-;i/ 
tTt^^flllUfi? 1 © H^— ^ttr: y h a-;l/JttS 

&t%ct\z&K>, hi—<Dmm3>hu-)\,%}%tf'i£ 
zmmtzcttfvzzo 

[0 0 5 0] ^-LT, JW±©«fc5*a^6» *fSB^© 

h7-©§!!jg#i£icfcwi4, a-s^uae (is 

50 A) fcjB-S^tfttlfi (IlB) tt*j^r, ^APT 
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[00 5 1] lT&fc*>, *»W<0h-f- Oilifi^jStCft 
-tt^fc, MM? (1) fc*B^4MRLTh^-M 

*fl*ff*SB-«^!MRie ; msmhtitmhi— m 
w»t. mmm? u) rtsv*) t*m&$ 

tttt? ( 1 ) tt, ¥fc-*tta#8 0-8 0 0 n mT'fc 

«««[? (2) tt, ¥^-*tta^3 0nm*«lT** 
[0 0 5 2] J-TF, #8l»©lft*BftK:o^T, l¥L< 
[0 0 5 3] *nWVH, ¥^-*ttftB»8 0-8 0 0 

©i^n^tDig^A^sitfnsjRuajttJia? i * h7- 

tt? £ig£-rs„ AlflMKtt? l 8 0 n 

RQ\ ff«»«<?)Sftl«:«fc51i«PFfiKil:««S5n4 20 
l\ 1 <D¥®-WfiL®ff8 0 Onm^S 

®&unwmmm>b%mz^m<. hi— 

[0 0 5 4] 7/l/ = ^A, Eft 

»«C»»k:«fc*BMi^aiBihS»*jWiEi\ 
[0 0 5 5] =f-fy, 7;l/5-£A, Eft ^;l/n-<> 30 

[0 0 5 6] wc % fi3>hD-;ns, mmunwm 

[00 5 7] MfllfttA? 1 O^-^Stt, ±EOjft 
**<tt)i^*!)?.a*T* 1 00~500 nmt*^5i:ttf 

40 

[0 0 5 8] MtttStft? 1 ©*Mtt, *&*tffiT' 1 0m 

[0059] mmntto.? i s« «as#* >y 7y >#wx 

T? « * ftPffttOMttfttMK <45Ct*>6»SL< 50 
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[0 06 0] ttflMXtt? Hi, 2 «W±0 & ©*<#ffl L 

[006 1] fttistlttt? i ©Sao** LTti, hi— ta 
; FtWU»*L<tt0. 0 5~5®1%, J:9»8:L< 
(i0. 0 6~3Kl%T*^5Ci:^{(f$t^ 0 0. 0 5 
*£W©JBjJ&#f§&nj«<, 5K«% 

zmzzt. h+-<Dmm&tf&T?z. 

[0 0 6 2] *^T*ti, 8 0 n m*ii£ 

©*> 'J * J2tft©MMtt7 2 * h i—m- 1 M&t 5o 
8 0 n mVJL±V&Z>m&&, Mffltfflfo 1 ? 

io>$m=ivhv-)i%}mtf+tiKmwr. wwm 

<0?S*lcj:*iB«PPfi©l«jhS8i«fe»6nft^. 

[0 0 6 3] ffl8ffttt?2fcl:, _kfe©58)3l£<fcy;t;i6S 
a* W5-?Wtt&tf #$ L < (4 7 0 n mWT, «t 0 » 
$L<(±2 5-7 Onm-CfeSutmU^ 

[0 0 6 4] fcMtflitK^fcl/CB:, v^j/^A, ffi 
ft 7;b = ^A, 

v^tfy, -try? A, xhayryhOtozmtVnm 

ym.7sh^y^h^ ?-f>tovj*rL,(Dts\l*1M.&&m 

a, 5Wa-9i», *y7-r>\ fyfXT-ymnz&i 
ft* : v^*^**, *;bv">A, xhnyf-^A, 

[0 0 6 5] ; E-ne»(D4'T-t,te*5l^)K[?2(i, 

i\ ^^> v 7;l/~^->A(±, j|(l«8?iof«3> 
ha-;W»**Ki6*»«at;»«ffWfl!>f5Jftk:«fcSiii 

[0066] mmim? 2 as^* -y y y > 
[0067] jmaflKH? 2 1 lt, wMtmmz ftfc fe 

[0 0 6 8] j»«at4^2tt, 2aW±©feO*flffflt 

[0 0 6 9] »«!l?S^2©^toai:brti, h7-^ 
^lC^L<i?SL<(±0. 0 1-1. 0ft»%, ^<BlCiff 
*t<ti0. 0 2-0. 7gl%T*&5Ci:^fil/\ 
0. 0lSi%*«Tli, J»**«»6tilt<, l. OH 

[0070] * p>ic¥-m-$ctii.mtf3 0 n 

*tt8fl<3 0 nm«±T$SS§B, «Rtt1Ktt? 1 ©^ 



(11) 
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[0071] i/v*mi?<D¥t$--Mmi*, ±&<dm 

£ L<li8~2 0 nmT'ifeSiltWSL^, C©*§£- 

c o o 7 2 ] >"j Aistt? oaana £ lt«, h t- ft 

?£ttL0. 2-5. Omm%. S&fcliO. 4-3. 

U\i 0. 2«»%*$T' 10 
«, HHtJW*aA©S»**<fi6nil<» 5. 0K« 

co o 7 3] s/ y y^iAay^fto 

R.SIY, 
m : 1 — 3 

n : 3 — 1 O&jR 

tubi/^y, ^yi/fritt'f-A'irufri/^y, 
MJx Y*ri/i/=ry, y # * U ;l/^4=->yn tf ;l/ h 
*)*Y*i/i/7y, C-;PhU7-bK*S/S/5>. ^*tr 
-;1/^d;1/->5>, ^^^Hi^l/^D^i/^^^lf 30 

[007 9] ±ie-> U *fltt»(*OS/7 «y 
fflStt, *U *aH5M**«m«:<k 5 Httt bfct, 

SXti, y **»K«l>li:»tt**fc$'5 y y y y 
[0080] -yv^-y^^Mt^ -micWDj&T^z 

[0 08 1] 40 
[ft 2] 

? 7 
R-RjSiO-tSiO)— (SiOJfs-Si^R" 

R' R 

R : C — C 3 ©T;I/^US 

%z&7ji->\<frc,mimz>>'V3-y*'{>i$t&m 

R" : C.~C.07;l/*;l/aXBCi~C.07;l'3*i' 
S 50 
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[0074] ttao/j^ft^^naas/yAtt^oflM* 
turn affiRt»^ie?»i»{*(D«cfe?,->7y- 

;IW>& < , SfcNa 2 0, SO," m<DW.mkM<Dts 
[0 0 7 5] Sfc, «S->y*fCfe^Ttt«JfiISfci3 

c t »c«fc 9T-> y * t<&(D&mm<m<Dm£w®to 

[0 0 7 6] *«WKffl^6n*J"J*fllS?tt 4 

>v y# v y y y?mRxf/x&'> y a- j^/vp® 

[00 7 7] i/7>-hv'7Vy>?$\k.LX\^ TIS-flS 
[0 0 7 8] 

[ffci] 



* 1 1 ^■frktimtimm 

[0 0 8 2] dcOcto^^yn-^^^^LTti, H 
;K ^u;l/7xn;l/i/gn-y^;l/, 7v3Rgtt5'y 

[0083] ~>y 3-y*^®fi©#&«^ft©ftfi? 

t>fi^U ^-Xi/y^'Ni/'J Z3-y*4)l%v%%tZ> 
?i&lc£-oT$>&\,\ fcS^ttasftiSJWfcS'ya-;/ 

l\> 

[0 0 8 4] *«Wfc*l^T, h:J— ft? fcrg££*lT 
I^SMMtt? (1) s ftflHRtt? (2) »tfi"J*« 
ft^Oh-t-ifi(D#W®fiJ:k^{i, »$t<ttTI2^ 
ft: 

M«mtt7(l) :*KflMtt?(2) :S/'J*«ta?= 
1 : (0. 0 1-1) : (o. 1-6) 

ft: 

&$«Kft? ( 1 ) : ftRttffift? ( 2 ) : 5/ y *3Sft? = 
1 : (0. 0 2-0. 9) : (0. 2-5. 6) 

[oo8 5] mmmi? ( i ) ctt-rtMWRtt? 
(2) ©^waatt^^ o. o i tt±, * 
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MKtt? (l) ©»*3>hn-;l/to*tf+#fclt&*i 

[0086] Mmttt? ( i ) 

#StSttW, 0. l *$©!§££ ti* XMMtoXtf 
*#&WK<a»K 6 *jg* MMRtt? 
(1) ©««3>hn-;l/*£*H-#fc»&n*<£ 

[00 8 7] *aWPtt, h t-fOllTJSttffitli 4 ~ 
8 /i mT\ 4 /i m«TO h fo¥ ft 3 ~ 2 0 fflSSt%T* 10 

[008 8] h -f- 4 /i m#$T';fc* 

mmsmw~j> v-r-mm. ^-7 b->mmomv 
a, mm^ti 7 v ©ifftfc «t *h«*&# 

[008 9] 4 /x mWT© h t-8?A' 3 {®&%*li$T* 

* aSfflffl»TT*©*'.h F "V h OSSttabMtt < 20 

[0090] jmmmsk*k 2RVisvxm%L?*hi- 
ffi£B-c«#fi£-r « c t c £ t> it/sr- * a. 

[009 1] ±iELfc*^(D fcMifrrSfcfc© 30 
~8 0 0 nmt*£5f^X 7;l/5x>^ 38h i/>\> 

* v i—m- 1 ft®. l h i—wm&mdfc, c © 

hi— tiimfrk, ¥^-^a**8 0nm*»r*S'> 
•J *^©fc«ttffr? 2 Rtf¥*D-#*i@tf 3 0 n m* 

[0092] ±K©«jfi*atc«tntf, mfisnfch* 

[0093] *fm<Dht-i&, Tfsm&ftmz&ttzn 
\m<Dwmm\zts^x. ^t?-7#6o~9ot© 

$BBHC'>&< £>©#$?£ U\, 6 0-9 

[0 0 9 4] ®&fc?-?tf6 0-9 0t<DiBffl{;:&< 6 50 
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^©(sgstf^L^-f (,\ #6 o~9 dc© 

fe, *Sft*h*-©»«3>hP-;l/ttJMa±Sft* 

s»**M#6niti/^ 6o~9ortc®i^^-^^$.n 

[0 0 9 5] *fflfllC*^TH\ *£&#«TT'©6 0- 

9 oic©Hfi«©^e-*©¥fMw#3; l< u i o 

*C£(T, i stiffs L < B 6 &©#&(,>„ 
¥M4Itf l o ^c*jg* 5 fc, iWWS^ft^o h i—m 

i$mmx-<Dhi— <D#f&%Rxf&w&i 

[0 0 9 6] i*!SJ»#Wfcfctt3!RJ»lf-**6 0-9 

oricsTsmitc-rs^ei: ltij, ^-^ic^n 

[0 0 9 7] 5«S3»»«fk:43ft*»J»li-^*6 0~9 

[0 09 8] 7>y^XttT(i, /<57-f>7y^» 

5r*&7y?x;&*H-cD^{* ; *>^>7<y ^7.St>* 
*©RSW*: 7-f i'lr-hD7 , S/aSlC±*K{b!k*7 

^b7-r>'7<y^XR0^cosi^ ; ^kJvs?-^ 
*+>'7 i U57>y^x©j!nt^7>y^x&o* ; e-n 

©fk^ft : if7= K&tf *©«*{* : xxfyHit/f© 
; y h>St>^©^<* ; Rfkfcvs/WfflLtf*© 
; m^V-j^Ts ; &tf»«B7v *^*W6tl 

5. PWi*«Be<k^ (fx;l/^/v-ii©7p->i'« 
^57h«tt«*^ty. 

[0099] *«wt*^T«» TRmmftmastfz®. 

^tf-^^6 0~9 0rtcWLT^S7-y^XA^SL 

[0 100] h±-^©7-y^X^Wftt±, 0. 3- 
3 0JUI%AW$U<, «tt)»$'U<tt0. 5-2 OH 

[0101] *^tcffli^^!S«migi:LT(i, WT 

U-p-^D;i/Xf-u>, >-HU e-;i/h;i/x>©jiat7 > 

^b>R0 : ^©H^!<*©#fi^ : X^b>-tTx;l/7 
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Xfl/y-tfx;l/xf;H-f;^l^ T^Uy- 

rv7u>«fi£-{*, 7.=f-vy-T 
* 'J d - h U;W>r>ft«^f*0»tXf-l^^«fi 

HI, * U xxf;W« # U * I/* X # U 7 5 F* 10 

M, y^yrnm. xsK*«>«hb % *->i/y«», *yt£ 

[0 10 2] *WHte*l^TI4, ±f2<DJlg»®Bi<D* 

JIIWfcii<fc*i>#g-L<, ffitt8Mtff%k:<):&li 
flWFfiRiJhaMlfe*^. 20 
[0103] x^uy^s^cox^-u^yv-n: 
wi-S3^yv-i:tTti, iMAtf, 7*y;M& 7* 
'J/HMf-Jk 7*^«if/P, 7*y;H&7*-;k 
T^^HSKf^K 7^U;I/»*^f-;l/', 7*y;l/» 
- 2 -x^l/'N+S/;!/, 7^y;bS?7xx;K *#£y 

***y;l/»**-;k ***U;l/»x*vk 
*y;l/S87*;k y;l/®**37k 7^'Joxf 
y;K tttVa-hVil, 7*y;P7$ F©iD*rfi 
IS^**-*-**/ t> L < «*©B£i* ; 7 
^y;i/K, ***y;m, o-x^i/7^y;m» *o 30 

h y&<D$Q £ 7 * 'J ^K&tf^© a -UltWi jS -7;!/* 
^tSfti -7#;U# >S?S tf =t <o ^ / x x r;i/BMM* $ « 

[0104] cuvmmmtLxit. i.tLX2fm± 

mW-Mt£Va : Mz.i£. x^u^^y 3-;i/-77* 40 
3 -?*y 9 J*—fo*j* * * y u- ho»*rins** 

2ffl^fS»;l/3j?>^x^r;U ; i/*kTx;j/7x'J >\ *7 

y<omti/ vfx/wtfci*k ay 3 ««±© e-bmzm 

[0 1 0 5] *«WOh-f— Tti, TH FRlrg^OG P 
CifJ^T'^tr-^^M^l . 57J-3. 07?T'*5t 
OWSLK TH F5Ji§5K>G P CiflJST*©t?-^# 

57j~3. 07j-ea6**^f4, afim 50 



^2 00 1 - 3 1 8 4 8 7 
24 

Kjg«»T-Ph^-r 0»«IB*3WI|iM*n*OTf, *« 

%mmts A»)»*u^*A^#6ns. tr-7#? 

[0 10 6] *3»B©1**-U\ *ffi*H(fSl><H:i 0 
mgKOH/gWT, <Jct>#3:L<lil~9mgKOH 
/gT'fe5Ct^K »fiS*M Omg KOH/gWT 

[0107] *^tc*i^T(±, to^«a©*ew 

{BjW$C<«4 0-8 OmC/k g, J;0»SL<ti 
4 2~7 5mC/k gT*^5t©*WS hi—<0 
HfM©tlWfB*M0mC/kg*8|-p*5«^(4, S 

<*5. H-t-<D^mao*6Wffl^8 OmC/k g^r® 

[0 10 8] *aWOh-f-tt, 3f«tth^— 

[0 10 9] |f«tth^--tt, WKtttn^JtimtCfi^ 

[0 1 10] *ftW?)hi— T'f4> ^<DJg«^S F- 
lc0ffiAW$L<(4l 0 0-1 7 0, J;0ji?$L<(4 1 
0 0-1 2 0Tfc5Ci:tf&<, *0«««»S F-2 
©ffl^»$t<ttl 00-1 4 0, J;y<if$t<t4l 0 
0-1 1 5T'fe5iIi:^a^ 0 ±I2IGffl{C$5JBt»c(4, 

[0 1 1 1 ] SF-IAM7 0*S*£tJI£\ Stf, S 
F-2*M4 O^iB^S^ti, tvfnt h-^- <D?ff* 



(14) 

25 

CO 1 12] *»flt»l^T» iSAJCfe^T, 

[0 113] fg*g H s H 14S/c:(i^S^t^O^SSg{l:^ 

©SEtaakbTtt, hi— tt?iCttL0. 0 0 5-1. 
0K1»W»*U\ 10 
[0 1 1 4] 0. 0 0 5H«g|5*jST*l±, SfSttlpLh© 

ja«jwi6mi<, i. oKfta%ja&«w«(i, *s 
co 1 1 5] &mfflt&wt£LTit, &mmmtzi*& 
co i i6] *»fifc:*^T, %mm{t-£Vd(D&mm<t 

20 

CO 1 1 7] *SW!E*^T, IiAK*^T, **5> 

CO l 18] **S/*;l>#>^AW©*MMMtfk 

MtbTti, h-*— IStfKttLO. 0 0 5-1. 0S1 

U\ 30 
CO 1 1 9] 0. 0 0-5MH&HR'Ptt, mBttlSLh© 

s»jiwhi6*ui<, i. o««»*tiAs*^f±, 

CO 1 2 0] ££lc(i, **>>*;UsK>»{t*«<iDfti! 

CO 1 2 1 ] *«U!K:*^T, rffiegfta-fcttlMl 
ttj tf±, X«0»r«Htcfe^THi»i:*"r«fc3K:, i9J 

lOOOOcps (count per se 40 
c o n d) JJLhT?*!), ao^MMMiO. 3 d e g r e 

e wt-p* s ^- * vwrp* t) , 

#fcffc**©AHM{b**©HJfr><*-> (0 2) fctt 
W63Wca*«. H&ftKXlSWii^Efc^T, *S B B B 
tt«Wtt75yyoHlWlfeftfcJ:»)IS*iiinBllfcifii:T 

ftatKtk#LTt"»*C X«@Sr<DilHJ£3ft8a* 1 

0 0 0 0 c p s «±T»* 0 , !bo¥{»4Mitf 0 . 3 d e 
g r e eWT-e«Str-^**«ftii^Ktt, {g*S B B B 1t 
*fc«# B B B 14t!!i»i:#^Si:i;^T't5o £JR0»J£K 50 
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f&LXMfem 6tf 6 d e g r e e*»OBlftt^ 

h tr-A£DKS#*£ < , Sfc, i»J£fe 2 9 
<*5i:il)^?£e7!)Vj^<^5iii:^P., 2 0tf4Od 

e g r e e ^m^vmntm^mt^t < . 

Co i 2 2] *«WflDXl8ig9f©»JSu:tt, 0U«\ 
(80 vy* •■«Mx>*»xtt®$f8SMXP 1 8£ 

c u k am&m^&<D&mc**)fflfe*fi ?<> 

• xmsm : c u 

• g«E : 5 0 k V 

• Wttiffi : 3 0 0mA 

• X^-V^li : 2 8/flX*t> 

• : 2 d e.g. /m 1 n 

•vy?v>inm: o. 02de g . 

•H&XU'y h : 0. 5 0d e g. 
•gftXU'y r* : 0. 3mm 

CO 1 2 3] *fgB^{cfc(,>T, hi--lts j^Sfcf&UT 
CO 12 4] h^-*ft««ttfc»J»-r«IMW8MW«iJ 
CO l 2 5] 0!l*fcra«l£li«gtt, *U-Mk£«M)iin 

jjc«l % x*rMI, trx7x/-;l^$nf 7x/-;l^ 

co i 2 6] *fc, wtmmticmwrziEffimmmit 

CO l 2 7] -^as/>&i;i|gJ!fitt^H«k:«fe«att 
* : MJ:7*W<>'5>/U7>*— l -t kd*-> 

Ar h57;M-a#b- htDSPtH*57> ; e-7A)e > 
&tfcne.(0^ttf*T-*S*X*-7Am©to^5i--7 
A£&tfcne><DU-*gli*4: hy7x-;M^>Jft» 

ym, %y-y®., 77'J^Sf, S6?S?> 7x'J->7 
y\t%, yxnyTXtVatf&z) : Sttjemtto&s 

CO 1 2 8] ±iELfc^«ffiiJ^iJ(i?S3Pi^t>ci:bTffl^ 



(15) 

27 

3 n mMTtfA^. ztibVWVmtMi hi— lefam 

tzm-simmmm i o onmrncnvxiff^. l < a 

0. l~20«»g)5, «fcD#£L<«0. 2-10S1 

[0 12 9] WttRmtcls^x. I-*— Htffca^a 
BI»ft«Oimi>fif«l||iJ»ffJ«'«FKjff S U\ ll#6*){b£- 
itSto. +7 hx&©&Ji{b£<lfc. ^*;l/#>gW)& 
^SHtSBk **>JRfl:fc«k RJRfl:£fe tr^mitfi 

^ % /-;Wfc^1teWff*L<ffl^6ti*. ;:tt£.©ffi1tffiij 
mFUtdtWflS 1 0 0 KftffilCjt* to. 5-10 JUMtftf 

[0 13 0] ht- teffl^5ft3*ftS"JK: 

*4 hojD*«i&iftaijofl!it, wTfc^-r-rxa-/ 20 

[0 13 1] Wxp-afeaifcLTtt, «*7»/ffc* 
11). -YV'f^K'J/Wb^, 7^5*/>{b*«. 
7!/&JR«f*. **Wt#». 7'J*75Kfc£*fctt 
«*ti*ft**3bl«fflv^6n*. -JWcWKtt, C. I. tf 

13, 14, 15, 1 7, 6 
2, 7 4, 8 3, 9 3, 9 4, 9 5, 1 0 9, 1 1 0, 
111, 1 2 8, 1 2 9, 1 4 7, 16 8, 1 8 Oiffi 
2Sfc:fflt>6*l5. 30 

[0132] ^^y^mm\tLx\t, msTVits 

i-tVb'Xt&fa, JS3SSfc»U-*{b£flB* t7h-;l/ 

n, u^bdWaVffl^sti*. uttWKii, c. 

1. fcW:/hWK2, 3, 5, 6, 7, 23, 4 
8:2, 4 8:3, 4 8:4, 5 7 : 1, 8 1 : 1, 1 
2 2, 1 4 4, 1 4 6, 1 6 6, 1 6 9, 1 7 7, 1 8 
4, 1 8 5, 2 0 2, 2 0 6, 2 2 0, 2 2 1 , 2 5 4 

awctfsu*. 40 

[0 13 3] is7>m&#\£LXl*. WH^ui/T-y 

fib-*ft««WS*«*!lffl-p#*. ***Wfctt, C. I. • 
try^< > h 771/- 1, 7, 15, l 5 : 1 , 15:2, 
1 5:3, 1 5:4, 6 0, 6 2, 6 §ftmk\CMJ%X 

[0134] cn&oses&ijii, mnxim&Lma* 
[0 13 5] *9£Wlcls^Xbi— icffl^Sgfetfja, 
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'N©$Hfttt©j£a» saws**. 
[0136] h^-- ©«ffej|ij£*rft(i, is««tflgi 00 

[0 13 7] JiftBfeaiJfcLTvy**^ 
WL4 0-1 5 0Ka»^h^-K^«n4Ci:jb^ 

[0138] *aw©ht- e^cajwrffitbTttx 

^-©$$#ft£^y->x;l/5*+)--, #-;l/5/k 
ffi©«£»*ffl^fcS£ig : &p-;U 

smxs : s»««^Bfb^ ->*x «y h s^©t»» 
«*ffl^fcw»xe ; ®mn<Dft®xu*&x. mm 

[0 13 9] giJOtfffifcLTtt, gfegij^ 
[0 14 0] *«lfi©ht- tt» ^©SagXgtLT, 

^■r*ia*iiT«ijfi«n**^ »t»*u>. c© 

*aW©^*fc«k*H«Fpai»it©Sft«*<J: 
[0 14 1] c©HJfi»ffifco^T, WTK, i¥«HtcIH 

[0142] m£mi&M£Lxm*.i£* 2. 2* -77 

fcfX- (2, 4->7f;W^UZhiJ;W , 2. 2' 
-7V£x-ry:/*-nx»»y;K 1. r — 7!/K^ 
(S/^O'N+'tf-V-l hUAO , 2. 2' - 
7*S\£X-4-* h*f-2, 4 -S/V^WSbp- h 

•j;k 7Vtrx-rv^D- h vjucomzy/mxtt-y 

7V"^fi-&^SiJ ; ^yyV;KM-*-> K, 
l-tlttr h y+W**i/ K, ->V V 7"p tf;P^;i/^^ 
-4<^-h, ^^>tKDW^>K, 2, 4-->*^ 

[0143] mA&mmomamt. BK>t?z>m& 
mic£*)mt?%w-f&ftnatmmmciji,o. 5-2 

^fsfeK^oeTaa:**^ 1 ob#^m«sjs^#^ 

[0144] «^ia*aiijw-rsfci6^»i©jB«sij. mm 

[0145] mmmt tr«, ±tLT2fliw±©a^ 



(16) 

29 

% ; ur/yj 3-/1^*7 ^Ut'-K x^U>^*<J 

n-^^^yiz-h, i. 2-7Z>i?*-b<J* 

[0 14 6] »»ffJfcLTtt, *ttt£*fcLT, u> 

A. zk»ft*;i>5">A. zMTMLv a. 7j<gfft7 

;l/ = x*A. **Wgtfj;l/->£A. SH*rt;l/S">A. 

#y trx/i/T;^-/!/, -Ifvf-V. **/l>-fe/l/P-x, 

fc Fa*S/ynlf;Wr;l/P-x. x^/Hr/l/P- 
x, *;l/#*5/;rt?-;Mr;l/a— AtB, x> 

[0 14 7] Ctl5»«»Jl4, fi£14¥»*l 0 OSS 
SMdtfUTO. 2-2. 0K«MHKfflf*Cfc3Wff* 20 

[0 14 8] cne»^wjti> ffiJR©fc<D**<03:i:ffl 

[0149] cnsSMftffloWMfbofcfc:, o. oo l 
-0. iJtt»©jraStt«*W8l/CfcJ:v\i Utttt 30 
tc(irUH5C»yx^->, JWBffitt 
SWIiJET-t, flUtf, Kr >^>-t?>«7 h 'J £ 

h^A, ***;W!ifflW-i»y*A. *i/>r>»^by 
?a, v^y^Sf^-hy^A. ^r7y>K*y»>A, 

[0 15 0] *»BK*l^Ttt, WToatKJfi^ffilc 

[0151] bps, a^ttJna#+Kfift{tjS««*»6 
itzmmm, m&m. tmmmm. msmmi. torn 40 
vmnamm*.* Ktv-tjir-, mnMMwmK* 
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°CVL±, -t&mctt 5 0-9 OWSKKIS^LTfi^ 
9J4)««tS*l»*-r*fc»icKJ!i:a¥» Xtt, 

j*t£:*5V>T(i, jlt*»i*^l 0 0KMWc»LT*3 
0 0-3 0 0 Omg&lkfttmt LT®m?5<Dtf&£ 

[0152] *awic*if>T, a^ii-ph^-^Biift 
[0153] ±Efitt«rieoaaiDitt« 1 0 0 
y, 5MJC2 5®«a?^sx.5i: h-f-a^aiBKjB/a* 

[0 15 4] «*«tt«»fcLTffl^6n*tt*ttft# 

y xxf-MMgoaatt, wToa y t*&5 0 

[0 15 5] $0xX7-)l%®m<D7Jl3-)lf£ft&Lm 

fcfcl/Ctt* x^u^yyn-;k yptJu^^yn- 
;k 1. 3-^*>f*— ;W 1, 4-:7*;/i?*- 
/k 2. 3- 7*^*-^ yxfi/^yija-ik 
h";x^U>yyp-;l/, 1, 5-^>^>^— ;K 
1, 6-^-y>^-;k *^>^;uyy n-;k 
2 -x?-/l/ 1 , 3 7K^ftif X7i 

ft&D'TIE (a) 5£T*^Sft*S>*-7l/«*W&ft 

[0 15 6] 
[ft 3] 



(17) 
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H-OR'-O 



^t«K R ' li 



O-R'O-H 



CH3 CH3 
-CH 2 CH 2 - t -CH2-CH- Xd; -CH 2 -C- 



) 



[0 15 7] ^HBKfc^Ttt, ±&<oim%®&ffimic 

7^y;Vxxf/k *7 5y*/W»7yl>Tfc KWM« # 
Uxf-Uyxl^^b-k t^DX #U«>U*:/# 20 

[0 15 8] *«WlCi3^T» ht-fi?!:lillfi? 

1 *jb^mrlt h-t- fmwtnzTMwfimt t 

Tli, '\>2/x;l/5*"9--, 7M , 7U2'i'1f-&£©g 
[0 15 9] *58Wfc*^T, h±-WKf*fc»*«tt 

?2, ^y^fRe^jB^tt-rsieBo^fffitLT 

[0 16 0] *5W8©h^- (cA«W£«OM£SttU 30 

[0161] WK©»?«(4, G P C (y;l/A-$x- 
^a^DYhy77^-) £<fct>ii££n5. Attn 
£GPC©aiJ££atLT«, ffeht-^y^xi/ 

THF (fF7tKa77» tnr»Lfc»«* 
#7S*»0. 3 iLm<DMmm*y7?y74)\'Z-T° 40 

o 1, 8 02, 8 03, 

804, 805, 806, 8 0 7 £g£LWP# U 

[0 16 2] »ffit4WT©«t5»C*466tiS. S#*ft 
«, J I S-K0 0 7 0lC*-f5o 
[0 16 3] (1) MS 

(a) mm: x-3-)V^-T)]/-3-=f-)\s7}in—)vmwt 

( l + l Sfcfi 2 + l ) Zfdt^y-if y-x^;U7;l/n 
-/i/ffi* (l + i $fctt2+i) T\ cftCOrSiSti® 50 



mumcy x.y~>vy ^v-^y^^mtLxn/ \ o 

7KSE<t* U ^Ax^7;l/n-;l/jgfST*cpfilLTi3 < . 

(b) 7x/-;l/7*W>r§?0t ; 7x/-;l/7?U 
■Y/'l g?:Xf;|/7;l/3-;l/ (9 5v/v%) 10 0m 

i 

(c) N/l 07fclMbby»>2»-x*-;l/7;l/:i--;l/» 
®; 7k&ft*'J'72»7. 0g£T*tS/£tt'>lcD7j<£ 
Jg^Lxf : ;l/7;Ua-;l/ (95v/v%) %1m*.X l U 
•vHl'tU 2~3BfifcB&3i®T& 0 tt£(ij 1 S- 

k 8 o o 6 (.uMno-smsm* m&icmzm*&rg) 
[oi6 4] (2) 

UU i~2 0g£IEL<{±frt>i:t>, cntcr8S"J l 0 0 
m 1 fc<fctf?§^£ LT7x 2 W>7§iK&7S 

©*£tt*iS±-piniBLT»fr*. »»»cn*N/ 1 

0 7j<SSIb* U ^Ax^;l/7;l/3-;Ujg®T«L, J§7* 

*©«*Efe«« 3 o mm^fc t z **ao»jSi t -r s. 

[0 16 5] (3) ftff£ 

[0 16 6] 
«&l] 

. BX f X 5. 6 11 

A = : 

S 

A :mm (mgKOH/g) 

B : N/l 07j<S?ft*U'7Axf-;l/7;l/n-;l/jgffi(7)^ 
ffli (ml) 

f : N/1 07mit*V>>L>Xl-)l7)l3-)l,i®®<D7 
S :ft«B ( g ) 

[oi6 7] «tfa*©«eaaicoivr»'<«. 

[0 16 8] h*-©M¥£tt£Rtfttfi#ftH\ 3 
-^-A^y^-TA- i i gy&swi^-^-v 

- (3-/i/*-ati) MP C 9 8 0 l A-vi-jlay 
tfa-*- (NECSD ZteffiU ttgWfrl 6»fiJb 



(18) 
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[0169] wm& i mmtt h v *i»*m^x i % 

N a C 1 7k®i&*mm? Zo 0>R{±\ 1 S 0 T 0 N - I 

<*/ht***. ffljaifcLTtt, mzmykmm i oo~ 

15 0ml (f K#IS$Jfc LTffffigttSiJ, » % L < (47 

)i*)\s^>-gy7.)i7*yMtM L *o. i~5mijtax % 

MlCliJ^K^^ 2~2 0mgte5, t$B£Iffll L fen 

mmimwtfiftmT'M 1 ~ 3 mmi^k m 

5) £#a&fco 

[0 17 0] tttt*©firM©8B3£2fttEOl<>Ta$'* 

£o 

[0 17 1] *«IH0l^?©*««0»li&&i£ £ LT 
fi, r&S : 2 3 -c. mm : 6 0 %co<DJS£TT\ +-v 'J 
7i:LTEFV2 00/3 00 OOP-TV MiM) 
£ffl</\ *+'J7 1 0. OgtfiKfiffO. 2g£gStf 20 
5 0ml ©tf'Jx^t^UtDgggtCAn, ^T*9 OEtg 

[0 1 7 2] &I^T\ 03lC^-f«fc?& N J6tC5 0 0;< 
vi/3.<DZ>;V->6 3 0S5^SIK(DSiJ^§86 21C 

c©kt©8M^«»6 2^f*oM*aiOWi (g) £ 

-f£„ *K!ft§|«6 1 («teS»6 2t»^*W«-ttl6 
HlflO Kfc^T, »5lP6 7fr6R3IU JH«Bg!5#6 
6£tHSILTK£ft6 5<DJ£££2 4 5 0 Pa (2 5 0 
mmAq) ftZo CO«H-p2»ll»9l*ffV4»tt? 30 
*®3IR&*rS, C©£f<Dtt{ft!t6 9<Dttft£V (# 
/HO CCT\ 6 8 83>f>f- T'&OSl 

£C (mF) t-T^o »3lft©Mj£SS6 2£tt©M 

*iwsL*n*w2 (g) mt=?<D$ammi 

(mC/kg) ttTEfWa«fc 
[0 17 3] 

tammr (mc/k g ) =cxv/ (wi-w2) 

[0 17 4] JfcfSDJflDh-*— ©flJ«lO»JS*atbT 

a, hi— <Dmzo. 5gt-r*wwtt, ±tet|p)i;^ 

?*T*tT3 0 40 
[0 1 7 5] S F-l, SF-2<DiMJ£ 

[0 17 6] *«WE«5^T» JgttlHKiS-rs F- 
K S F-2fctt, flHJAtf04BlffmHF E-S EM 
(S-8 0 0)*Sl\ 1 0 0 OmcttkLtzZ fimlA 

±<Dhi—®tt\ o ommv?%bic-v->7o>yL. *<d 

HB&ftffi&S (L u z e x I I I ) (C#ALft?#r£tT 

v\ T*«fct)wau»6nife«*«*«*s f-k s 

F-2 50 



[0 l 7 7] 
[»2] 

T&tKft K ( S F — 1 ) 
76>tK«K (SF-2) 
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(MXLNG) j x jr x 
AREA 4 



(PER I ) ». X _1_ X100 



AREA An 



MXLNG &a?©*&*«*g, P E R I M E 

{i«4?©isiHfi, are kimwmmwzKiTo ) 

[0 17 8] Btt&m F- 1 ttlfr?cD*i£©«£^* 

[o i 79] *!ij»iMfTjc*»j*i»j»t:-i'<o«ij3e*ffi 

[0 18 0] *aWKfft)**||J»»«flC*^*»J»tf 

[0 18 1] /^^x;^-ttK©DSC 
- 7 *WC'££o ifJ££i£(4> ASTM D3418 
-8 2tCipUT?T^o 

[0 1 8 2] *^lCffl^6n^DSCft^(4, llslff 
ffl£#i}«E*i:ofc«, SJtilfil Ot/ml n, fi 
JS0-2 0 OTCOMHtfRifl, #Ha**fct*KWSS 

[oi8 3] Bywif-^iaafctt, Dsctt*itc4o^ 

f % 

[0184] Mltltt? 1 &D* 2 , tttf fc, ■ ~> U *«« 

[0 18 5] *«lfi»C«*3*jR««a[ : f lfttf 2, Mtf 
E, 5/y*«K?©¥£-^&0ill3£tt, j£SE8!tt? 

SSSSSSF E-S EM (BAIIftffiB! S-4 7 00) t 
£9 l 07?{gtcffi*Lfc¥K£Ji&U ^n^tiott? 
lCOI^T5 0 OfflW-hOfifffcOV^T, y^X* 

[oi8 6] isij^$nfc*n ; encDiKi^cDffl»¥^!+ 

[0 18 7] Sfc, M««tt : FlRtf2*^i;fflia©«> 

^ o » MMtk? i ri>* 2 (D^n^'no tf-^ oraofs 
[0188] mtL=?<omf&w\mi±, ±e f e - s e m 

[0 18 9] 7y^XO»?«»*©»J3£*ftfc:oi>T 
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mm 
urn 



0. 



10 



l 5%flDt8B*0. 

&±<D&fr -em& u nn<Dft?mnmc&rc o rim 

8l£&ffl-f3 0 £<5fC, Mark-Houwin k*£fi 

Rfr t ffl $ ftsftaar* u u y&g-r s c £ 

[0191] *fc*«iflOH«»j«#8fcoivcKHr 

[0 19 2] *58^<Dli^^S«> 

(I) «»D-9-tJ:0h-f-fi»*±KlWtth^ 

(III) Kh*HfflW±©#Ktth*-*h*-fc 
*7U- KT-WBELT l-J— ffifttt-Lfc Yi—m*KfiL 

( i v) mm*zmffiticiBBrzxm ; 

(V) K?«nfc^«H«*^»-r*lg ; 
£*ILT*5^ C©IHKtth*-£UT±&Lfc:*3S!IJ 
(0 !•■*— £ffll^£fc©T-&3o 

[0193] *mi<D®m&fiijimci3^T, 30 

»#OEHEJBia*»SU<ttl 0 0-8 0 Omm/ s e 
c. i(3!«?SL<{i2 0 0~7 00miTi/s e c fcTS 

[0 19 4] h^— fflif^lHHniijI*M 0 Omm/s 
e c «t OSV^, h^-fi^fti: K 

t ©«** 5 n-r, i> t-mm? y v 

3W8 0 0mm/s e c*»>aM*&, 

[0195] *%w<DWimi£j5mc-D^x®z&mL 

[0 19 6] B4(2* ##8W©Si»JBja#£©7'n-fc;* 

^&ftss«#a©iw&H©-«ft?**. 

[0 19 7] 10 2 t*rS«!!im* 1 0 1 fcffi£Efc*fc 

mi&& 10 2a KS^ttrfAJl 1 0 2 bfcl&tt, JBfc* 
©AiBh:K33ttffiRT««SiEJI 102c £§SttT$> 50 
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* * [0 1 9 0] *»Wfc8*7y**0#?l$tf&l*, 
y;l/A-^x->'3>'^DVh^7i' (GPC) 
GPC-1 50 C (7*- *-Xtt) 
GMH — H T 3 0 c m 2i§ (*V-*t») 
1 3 5°C 

o-v^na^-tfy (0. 1 %7-r*y-;l/^iJD) 
1 . 0ml /m 1 n 

4m ISA 

So #mtt3*AJff± s #£L<«0. 5-1 0mm, J; 

mmi o 2 cs, gtsyttiuiT-fe'?, usittgitftRi* 
*cfctt*flf«tt-e»*»flM§mn o i tmmt&n 

i^\»«ttrfAJi l 0 2 bfr5©«1tSiJtf L#a£fci^ 



[0 19 8] £P>lC, »«D-5-t*«=fAH%ffl^ 

[0199] mmmmom aim* t < a 3 0 p m u 

rts «fc»)»SL<{il 0~3 KSIttffiJIl 

©ji*©TKH:ttii*VNitfu % y^u^a»tntrfi< 5 

[0 2 0 0] Klittttlltcti, ^n>5R«MfiPVDF 

(# y 7 >y it tr- y f» mpvdc (si? y «ft 
')fy) tiB^scttfT* 5o ijiij^i 0 i©s 

ftBfcLTfci, OPC, 7t;l/7 7X->'j3X -buy 

77XJ"J3>'*S^ftW, ffl©t,©^«fflLfc^-& 
fctt^T, #«rfA« 1 0 2 bOMtffJtf 1 

0 1 <omft® lv mm? 5 1 , mtteintt o- if < 

[0201] Simi4rfAJii:JiS!1t«Jia®ffl»j:l5Jtit 

'n© y - 9 m±(orztb^mfiB. ®m£mm.m<D>h 

i^k Ky>:lWf£JBj3t*£ Cliffs Li/^©- 
OT*fe-5o 1 1 5IZC(D1%Wv-7- 1 0 2lcBE ; &En 
4p-r*fc*©*aR»"Pa6t), BfS©*ff*»*a— 5- 

1 0 2 10 2a tEt 5o 

[0 20 2] 103 mm^®. t UT©K¥ffl»«ST 

fe^o $E¥ffl^«tgtcti^mEmi!i 1 1 4*^m^©>"; 
^7x^Ento^n?> 0 /^7x*fttt, assffi^o. 1 

~5 0/i AT'feO, BJEffi (&*HB) 3^5 0 0-4 0 0 

[0 2 0 3] miigB («ffEnija^S) 1 1 5*%tZ>%t 
W^&t LT<DflD-7- 1 0 2T\ ^Wa^t* 1 0 
l ©O P CJ&tftaiEftffllU «M»«fiR¥© l 0 5 £ 

So #TO»#*S«-r*fc«>©8W»#&«:«T©*lJa 
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%SLT^S. 1 0 4 &l> 7;U = x 
£Afc£^(iXr>UX©3IMxg-7fre>$;5 0 h 

^^tOttTiS-tJaLfck©, SMUL/ck©, 
^5^aiSBgT*3-h Lfct^Uo-'o hi— 1 1 Oli 
Wm-®L \ 0 90*7^-1 1 6tC»^nrj5 0, {8 

-^d-7-i 1 3ic&?Tht- msm 04 ±^«i6 

£ft& 0 7-1 1 Stt^'J^U-^^rTAiST'^ 

0, h±-m%ftl 04fc*fLT, EEiiU fro, JUX 10 
fofc 0 Tf4^ffi« »«* t o T@$e L h i— ftf& 

tt&ic, ht-tmwi 0 4±<»fflm<Dhi—i i 

0 (*5tllihi— ) ©(i^tifeffoTi/^. hi-fi 
Jfttl 0 4±lc{ftii&£nfchi— 1 1 Otthi— 
U-Fl 1 llCioTl^-AoSlllCtl^^n, fro 

O^ftfijf^ 1 0 1 icmtbT&m (5 0-5 0 0 ft 

m) i o i ±E«jasnfc»»««*« 

CO 2 0 4] hi— l*P7P-Fl 1 1 ±2I«f!lT*a&S 20 

H 1 1 1 ©WttfcfitLT hi— 118ft 1 0 4 

Fj*iBfll*»SM>WttfflE* t oTS^^S. 
[0 2 0 5] hi— a*&7V-Fl 1 Hi, Brg©fftt 
£ hi— *li«T*©K:aLfcJIW$«*5y©ttK©fc 
©*ffl^*«lt*«F3EU^ hi— ftW{MIttT*S« 
»>U^>rfA, Vls9>mm. #y75FXH£ 

©*M$K#3:U\, hi— ^Iflf*tt-P**«^»ctt» 30 

*u*>rfA, tisfymm* i/Vo-ydL, >"J3 

7D> (SUffi^) MW) Xtt#'M5F«l8tf»8:L 

<u c©*Tfcft«tefcflraLS^fc©awc#$i, 

V\, hi— fi^ttl 0 4KS»*S*$Hfltfl& =TA*S 
0«aM*0*&H: hi— ©HMtttfclMM-Sfcati:*© 
S"J#> 7;h5i\ **-7, Wtitm, ->Vto- 

»F$U\, 

[0 2 0 6] 7U- hlC»Mfcfrg*£n 3 

&«Wtt#Jct»fll, hi— 1 0 4 icmt 
3 gp^-tc S fc S J: ? tc Hi I? -^fr-es & ©#» * U\, 
[0 2 0 7] *«WOB«JBia*atfel/^T, A^tttt 
hi— *ffli^S»£tctt, hi— IffiU-K?;, hi 
-ffiftftgffilc#U7 5 F#WrfAjI£WLT^3 hi 
-M*fr7b-Fi:-f3C£U:.fctK hi— ©*Ht=i>h 

[0 2 0 8] * *«WOH««JdWffiC43^T» 50 
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5lgi:-r^ili:{cj;0, hi-©^m3>ha-;l/^S 
fr<fc9*£<&So 

[0 2 0 9] *«WOiB«*»[a*i*lC*^T» *U7 = 
K^W=fAS©->3 7-D««tf2 5fi*«, Rtf6 5 

«eo«^{*^-rnt>, hi— mmrv- fkj:* hi- 
-©-t-#&m«frf#e>mc< <&9, ^«©^+#&h 
i— frmiu *7»j«r*i; j fr<*«o 

[0 2 10] ±E©E«*a*ffl^T»tttffi8ff* 1 0 1 
±©»*fif«««a«T*a«»fc*^T, hi— 

1 0 4 i;rf#}i}f«c 1 0 1 <Dmmt<Dmv&m>u7 
xtigi 1 2fre>EPtatTt.a^ 0 /U77,3kVf-tLx 

& $fit/U7Xi:LTVp p= 1 00 0-3 000 
V. f = 1 0 0 0-4 5 00 (Hz) T?fcD> BMft/^ 
77.i: LT I DC I = 2 0 0~5 0 0VT-^t)> mftte 
©-&*HflH&©*fttt« I Vd I tfii?iW7X© I D 
C I tOU I DC I £©M I V b a c k I = 1 5 0-3 

oo vr-hznttfOfSL^o hi—mnwio4tm 

nfcSMMP-C©hi— l l 0©«»fclRU igfliffiifft 

i o i oBWMmmttmoms&mtftfi, £ 

8ft/W7X*fett/<;l/X/W7XflDffffl»cJ:oThi-- 
fiftf* 1 0 4 1 0 1 t<D®*&mmW)L%: 

fr*5 hi— l io (ittftfifftt i o i il{c*c^-r^o 

[0211] (E«KP«««a*nT, mzmc<ztm 
i o 3 ic a k> p o* as («fts^<H 

tS^ffi) fr5.IIEEnAP¥ai l 4lcJ:oT^«^1-S 

c ttiij: o . i o i com±(Dmmmm ( h 

0 lfrP,»fit^nfef5¥*ftPti, S#¥fSi:LT©j!)D^ 
*DEn-v^*8§ 1 0 7tcJ;t)fK¥iKP±©hi--lifi 

[0 2 12] te^ie«©«MMBfttt 1 0 1 tc^s-ri. 

hi— i i o«» ^u-->^7"u-F*^a*u- 
ftffl^i* i o i \nv-7,mt i o 6 rccfc OMtfi^n, 

US, ^«t§l 0 2lCj;?,^migfr5^S?.XSfr!l!8 

[0 2 13] ®»ffljfl* 1 0 1 ©SBttJBfc L/TliO P C 
S53t F5 At«AT»«IEf»ffllftJi KiA^o- S e , 
CdS, ZnO^Wa-Si ©$0«3Kti«t6tiMK 

[0 2 14] 0 6Rt>'ia7{i, *aw*7;l/*7— ©ii 

[0215] i o i xm^mmtt^ 

ln-7- 1 0 2K«fcO-5fc»*LT»»ffl»»l 0 1 
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mw&mm»®4 4. 45, 4 6&t>*4 
7K«t»)SMii*tih^— «^«ia«ti*. kf-j-hih* 

0 ^©g^ti, «B 4 9 £ d frag^f* 5 0 ©&£©± 

\z/u 7z*tt5T% c t X'tmnrnmbti f +-& 

olE^ft^afens. ^;UF©1fffifr£©=i 
■T J: ^ fta-9-«J«XH:H 7 fcisr J: r> Yffit 

[0216] *%rc©g i ©$&©Hft£j£SBu« 
( i ) »«m»«s^-r«^«xottfiMi^ ; 

(ID R*«fi^*-^«T*fcai>©as*§itB : 

din -w$nztirc®®m#Kmim®z&!8. 

t%tctb<D®yt¥& ; 20 

(iv) wmmmm^m^Y-r-K^mMhxv-r 
-mmznM-tztztbcomttKDmmm: 

(v) m^mimrnxB^nrc hi— mmwmi 

(vi) m*m&w±),z$mi<ftt&mYi-- mm. 

[0217] jwt> *fmwi*itm^ttm 1 vimm 
m&f&&mc-o^zfmtZo 30 

[0 2 1 8] 08 H, tpWK^ttt LT*BIk¥FvA 

©iHiu&88H©tti&Bi*^-r. 

[0 2 1 9].»»S«f#fcLTO«)tt{*H5A 1 ©Sffi 

i*H^A i ±tcsg i ©»«»«*«ia-rs; jfrasnfc 
^ i vffimmmu mun^nn-^ y-axy f 4 40 
» w- 5 nxv * s 1 ©gft&i tu^y^ 4 b 

h^«(4, *WIE? K7A©»*te£if#K:iW!iQ*tt 
S G¥/ W 7 7. «BE©ff ffl K «fc 0 „ ^Fflte¥ h*7A5± 
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4©»«»«*n-inj-aziy h4«EH5LT» 313 
©a»fflfcLT©Vtf>*SMMB4Mifc©T-tf>* F7 

-Rtf»4©ffl«»kLTS/7>S«»4 C^->7> 

¥ K5A 5±fc#fi© F*H*** JVen-^IES?' 
5 0 (fM&f A 5 _LE-3MES2rnfc£fi F7-« 
tt, £S«P*^tTKJ*«l»!:ffiH-r<5«2©lK¥aiH 
8fr&©e?/W7X«JE©fftBfcJ:»), E«#P©± 

wznrz&n F7- wwd- 5-fttfWEp— 7- 
■**-r*^»«n 3 k <fc y te&# p tAnjftje** ns. 

(E? ft»c«3W* F*7 A 1 ©*fl5±fcS#f F7 

^i*K7Ai©^ffitc^^-rs^y-->y7 
u-F**rr*i"j-^— TiHiiR^n, «*»f5ai 
tt^y-xyysns. 

[0 2 2 0] «Jtf*F5A1^6(f'iaWE9K5A5'\© 
S 1 ©ic^Sli: LT©*Hla¥ F 5 A 5 

ITS C fc-pe^*at«H96n, F7-ii&©iE3iWfc 

[0 2 2 1 ] 4"ra$s¥F5A5«, mf*-e**»«it$ 
«ff*5afc, gaS*S?3*14jf 5b«fcy&£. 

[0 2 2 2] a»fl14££H*5 a tLXit, 7;l^x7 
A, WRtf^fVl/^Cfti^, RtfA-sl? 

T-t, ZOBWt LXimmVi*. P3tB©*itWi*Jl 
iibfcfc©, Rt9©rtW»c«59l*fi6Lfct,©^*tf6 

ns„ 

[0 2 2 3] $14/15 btLT(±> «rtW»«n*t>© 
T'ti^i/''*' 5 , xf-Ix-y-r^yxydTA, f^^vy 
dfA, ^^i/xydTA, Hvfwdk* xf-u>-7° 
aeu>«i^i ^hy;l/^^->*x>rfA (N B 
R) , ^DD/U>iA, 7^1/rTA, 3/U3->=r 
A, 7<yHd"A, x F y ;l/rf A, 7U^>rfA, 7^y 
;UrfA, xkf^aat F'J >JA2fctfy;P#;U*>=fA 

^x'77 > F-7-d f A^»iiicffli/>e,n?>o d?y^b7 

F9©«ffife±tf cft&©«*£{**g£«S*fli 

[0224] s/i, 3*«e©*eic^ffifc, mm-. « 
[0225] raaiittfcHcfojpgti&i,^ &m?vm3 

A, 7 7ix 7 XhV-, M^^7T^FtC7-v^ 

(PTFE) „ 4<y7-y{tlfx;l/x^ (PVDF) , x 
=f-\yy-T f-77MnxfU>M&<* (E T F E) 
RIf-r F 7 7;!/^- d U > 7 ;1/^ d T;U+;U fcT 
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-;UX-x;U#fi£ft (P FA) ©»*7-y*{t£«k 

e) , (pp) , (p 

S K 7 * 'J ;MMfc # 'J r 5 F*K 7x7 -/HStflg 

co 2 2 6] mmm<D>uy?-<¥\z. mvzmmt* 
fc»fc*«»j*ja«fsaioLr ta^. trti, 

[0 2 2 7] tffflfc¥F5A5±©£fiF-J— S3 

2 <D%m%m 8ic<tD iBs«r p ±tc-sicr^iE¥*n 

[0 2 2 8] j£«HsB3£LT(i, M*P-5-3a£: 

ct\c&K>, ssm p±<oh i— ®*mm u , est* p 20 
k h t -mim%Mt * 7 ^ )\>um%M$m* 

[0 2 2 9] H8Ul^tfcilflHBiS«Btfffll/->T^ait« 
IBIg¥{*fcLT©*|I8lte¥F7A{i:tt*.T, *ra<E¥^ 

[0 2 3 0] ^t*5l^©^2©Sfi|<DBifil^figgBi: 

[0 2 3 1] 2 ©iiflNgj£8A& 30 

( 1 ) mmmm^tmt^rzitxommmtm : 
(in K»«fi«f»*-*flj«-r5fcftoflMt«a ; 

(III) 

(IV) K»«»«*2HKtt F*-K«fc 0S«LT h^- 

-E«*«#-r*fc«>©»a©8i«8t ; Rtf 
(v) s5ie^fi!S@T«$n/-ch^- sifi!^$E¥*f 

Oht- £ffl^5t,©T*fcS 0 40 
[ 0 2 3 2 ] m 9 tt % ?s¥ F 5 A±©E»»K F *-H 

[0233] mmmn»tLx<o^yewYyi,3 1 ±t 

i§fi!0/£¥&T'&3Sft¥f.83 3 T'^^nfcSimigl* 
tt, 55BiO*fi]'MHE"r5lHlK^«a-y F 3 2 tc^O 
tttfe>ftfc«£I9i: LT£0^ftgg3 2 - 1 fHCSB 1 ©. 
3f«tt*5- F±- *W1-S-lE^«S«lSiJt J: »J "Hi 
{t^nSc SM{*F5A3 l±0*5-F-f-iHW4, 
yy -v^-3 7K<fcoT$5¥F'7A3 6±K{£8SftT 50 
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vss*K?**fcLT©iBS*fPfc* fc¥^ttgl 3 8 lc <fc t) 

[0 2 3 4] fc^^Mfg 3 8tC(±, na^-matgXaS 
•MfWBtffiJJH * n, tE^WBSS 3 8 \C n p *flf fflgtf 
«t>n««^tCtt, - l 0 k V~+ l 0 k V©«Etf EP 
iO$n, $c?€l?5«- 500/i A~+ 5 0 0 \l AT*£ 
5o K¥F7A3 6©W.JSiitc(i«^aJW?ii2*n, 
C ©£$$#(£# V 7 <y ft U r >»flS7 ^ /l/A-S># 

Ft^-pTlifiit^tl^o M*J±\ 1 0 0|im~2 0 
0(jm, {**»&tal o" -10" Q- cm©5/-FjWB 

[0 2 3 5] &K2&afcLT@Ka«fcx-:J> FtfEHE 
U 5l{0gg3 2-2#!ffiftF7A3 MCttGrr*. *U 
T£flHB 3 2-2 cp©|g 2 ©IHKtt * V- F «f T 
*-J*»JRaMWWlcJ:*)IB«*ti, c©#7- F±-iE 
•fciKHEfcR-©!^***: LT©f2i!ttP±fc:gtaT«te 

[0 2 3 6] MtC3feg, 4feBfcpJJtWcfT3:frft*. 
<!<0«k9lctE¥FvA3 6ttlE¥« (fE&tt) 

::&B<=fei<rafei©«fciitoscfctfS&t{*F7 

A3 1±ICH*«¥HBF^- *'>*<-T«fc*t»S 

[0237] $mmmi$< Lrrst, ^wi^gi 
[0238] zmmzfttdmttvit, fttmm.m 

9K«fc0«E^F7A3 6J:D»)t*ti, >")n->^ 
t), 7;l<#9-li{££&3o 

[0 2 3 9] F^-*«IM-*«B©«^t 
li, 31{lig§3 2-1-3 2- AKW&Znzffl&Yi— 

[0 2 4 0] *^©^3©mi©iS^^Wi, 

(i) i»«itMft«ffi&?*fett©ttftii&tt. k^js 
j«**-*flf»r*fc«>©flr«»ii. -^f«n/ci 
«a»*k:»«»«*«iatsfci6©i»tm isns 

*fc«>©s««ii*sfi-rsii»©iBflHB/aa-y f ; 

(in »E»s»»jajL^y bx-B^nrzhi— m 

©F^-*ffl(r^t©-e**o 

[0 2 4 1 ] WT, aa©a««<S3.r:.y HCT&fe© 
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hi— ■•**n.^F*UKiatt, cft£l§]-$H¥#.c|iI# *3c 

mj&tfimmc-D^T® i osttKUwrr*. 

[0 2 4 2] CCT-ti, 181. »2, SB3*«fctfiB4© 
HHItfEJ/£xx«;/F2 8.. 2 8b. 2 8c. 2 8d#MIS£ 

^t>M)*«3ttK5Al 9.. 19 b , 1 9«*J:tf 
1 9<*IMifLTV*. 

[0 2 4 3] ffltYvh 1 9.7iS 1 9att*©flJMIIte 
^{0t^j£¥IS£bT©Btt3MS2 3.. 2 3 k . 2 3c* 10 
<fca*2 3d, Jl^SSl 7.. 17b. 1 7. *<£(>* 1 
7-, %mmWM.$i.W.2 4.. 2 4b. 24 t *«fcl>*24 

d, r&<bT}\c>?v—=.y J 7mw.\ 8.. l 8b, l 8c* 
£0*1 8dtfBBB£ttT^£o 

[02443 dOct9«cT> sti\ m i mimtf*. 

a-7h2 8.©!gttFvA 1 9.±fc}(Htt&8¥82 3 

»«»«*^<a?n*. 7. 

Si^t^n, *e¥&B2 4.1CT, K^WttT^fB^ 20 

[0 2 4 5] ±IB©J;5.^xo-h^-iiH£>b'fBa# 
PKlc^ftT^SIWlCs I2i«az7 h 2 8. 
■ettvHf>*«»fe©IW»flfcWB)t K^A 1 9b±tC 

mm® (.wyzhi—mm) it. ±&<onmm$. 
a^f2 8. x-om-mi Litmm p imzsm 

^nTt^e¥«p©m^fiEHtataTK¥?n^„ 30 

[0 2 4 6] WT, ±Cfcra«**tttC«fct)»3. Sf!4 
©SHIiJf^xx-y b 2 8c, 2 8d,CctoTv'7>'fe, 7 

a»P±OiB««:S»-r*. cnKJ:oTlE»**P±K: 

9,, 19b. 1 gcfccfctfl 9d.i^';-xi/^g@l 8 40 
.. 18b. 1 8«fc«ktf 1 8*£.fc9Beh:J--*l»££ 
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[0 2 4 73 **, ±£iiflk$tf£B-?<i, nmtitL 
T©iE»#P©«iS©;fc«>fc, mt^YZ 5jWBio& 
nT*»?, 01 0K*^T, flBKtt P *4*«J*»62cW'N 

tta&srn, *©«i£agT\ £BMitj'Mxx-y h 2 

8., 2 8b. 2 8c*<fctf2 8d£*.t5£$5:?gl2 4 
., 2 4b. 2 4c*<tt>*2 4d£j§)®U SE¥£?lt3o 
[0 2 4 8] C©H4WBriWS»i:*^T» fBa#£J8& 

F$tt§K *U*2'**JB©to*mMB«#S'-F*fll 
[0 2 4 93 EfittP^»4H«UBj«3.-y h2 8i* 

ilfflf * A c mffitf 2 o icta* & urn® 

g§2 2tcA0, tl, »fflQ2 6fr&*a«ft 

[0 2 5 03 *»||lC*OTtt» ffitBH 1 0©cfc5lcii 
«»«rLxy hflWRStiTIr** £©*<»* S« 

v\, 

[0 2 5 1 3 *JW3K»l^Ttt", 0 1 0©1flfiKlC*^T 
6E»#fc:ifl»IE¥-)£*«n*t>©^ J;0W$t 

[0 2 5 2] HK, *58W©iB«»ia»B©««tt» h 
[0 2 5 3] 

[0 2 5 4] <mm\\ >f*>S»*7 0 0H*g|? 

o. l m-n a3 PO,7j<rg?&4 5 ojtflgBfc&A 
U 5 0rKllfllLfc*, TKSt^5+^- (#^«» 
<tXiS») *ffl^T, 1 0. 000 r pmlCTJI^b 



It, CftlCl 



C. I. £4f*>h7VI/-l 5 : 3 
(SSffil OmgKOH/g, £-^#7«; 



. OM-CaC l»7jciSiK7 0il*»*» 
•J ixtt*$ty*3R«M**» 

1 7 osiasp 

3 0K1SI5 

1 4K«g|5 
2K1SP 

2 OKfigP 
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